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© A miter saw includes a support mechanism (16) 
for supporting a miter saw unit relative to a base (2) 
in such a manner that the miter saw unit is both 
vertically and laterally pivotable. A position determin- 
ing mechanism serves to selectively determine the 
position of the saw unit (21) at any of positions 
including a vertical position where a saw blade is 
positioned substantially vertically relative to the base 
(2), and leftward and rightward pivoted positions 
where the saw blade is inclined laterally leftwardiy 
and laterally rightwardly from the vertical position by 
a predetermined angle, respectively. The position 
determining mechanism includes movable side stop- 
per members (52, 59) and fixed side stopper mem- 
bers (51, 52) on which the movable side stopper 
members abut, respectively. The movable side stop- 
per members (53, 59) are mounted on a movable 
member (15) which pivots laterally with the miter 
saw unit. The fixed side stopper members (51, 52) 
are mounted on a fixed member (16) which is non- 
lateralty pivotally movably mounted on the base (2). 
The movable side stopper members (53 or 59) abut 
on their corresponding fixed side stopper members 
(51 or 52) when the miter saw unit is at the vertical 
position and at the leftward and rightward pivoted 



positions, respectively. 
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Background of the Invention 

1 . Held of the Invention 

The present invention relates to a miter saw, 
and more particularly to a miter saw in which a 
miter saw unit supporting a saw blade is pivotable 
to incline the saw blade relative to a base for 
placing a work thereon. 

2. Description of the Prior Art 

A conventional miter saw having a miter saw 
unit pivotable to incline a saw blade relative to a 
base is used to obliquely cut a work placed on the 
base. 

In order to permit such an inclined positioning 
of the miter saw unit, Japanese Laid-Open Utility 
Model Publication No. 63-48901 proposes a miter 
saw having a support arm (a hinge member) which 
vertically pivotally supports a miter saw unit and 
which is laterally pivotaJly mounted on a base. The 
support arm includes an arcuate slot formed in the 
lateral pivotal direction. A screw is inserted into the 
arcuate slot and is engaged with a part of the base, 
so that the support arm is kept in position at a 
vertical position or a laterally leftwardly or rightwar- 
dly pivoted position. 

However, with the prior art construction, since it 
depends on the tightening force of the screw to 
keep especially the vertical position of the support 
arm with the screw positioned at the central portion 
of the arcuate slot, it is not possible to precisely 
determine the vertical position of the support arm. 
Further, since the adjustment of the position must 
be made every time the support arm is returned 
from the laterally pivoted position to the vertical 
position, the adjustment operation is very trouble- 
some. Additionally, because of such dependency 
on the tightening force of the screw to keep the 
vertical position, the vertical position may be easily 
displaced when the screw has been loosened, and 
therefore, the vertical position cannot be reliably 
kept. Furthermore, since the determination of the 
laterally pivoted position of the support arm is 
performed through abutment of a shaft of the the 
screw on either of ends of the arcuate slot, the 
laterally pivoted position cannot be reliably deter- 
mined and the adjustment of the laterally pivoted 
position cannot be made. 

Summary of the Invention 

It is. accordingly, an object of the present in- 
vention to provide a miter saw which includes a 
miter saw unit pivotable to incline a saw blade and 
which permits easy and reliable determination of a 
vertical position of the miter saw unit as well as of 



both laterally pivoted positions of the same. 

According to the present invention, there is 
provided a miter saw comprising: 
a base on which a work is placed; 

5 a miter saw unit supporting a saw blade and 

having a motor for rotatably driving the saw blade; 

a support mechanism for supporting the miter 
saw unit relative to the base in such a manner that 
the miter saw unit is both vertically and laterally 

70 pivotable; 

a position determining mechanism for selec- 
tively determining the position of the miter saw unit 
at any of the positions including a vertical position 
where the saw blade is positioned substantially 

75 vertically relative to the base, and leftward and 
rightward pivoted positions where the saw blade is 
inclined laterally leftwardly and laterally rightwardly 
from the vertical position by a predetermined an- 
gle, respectively; 

20 * the position determining mechanism including 
movable side stopper members and fixed side 
stopper members on which the movable side stop- 
per members abut, respectively, the movable side 
stopper members being mounted on a movable 

25 member which pivots laterally with the miter saw 
unit, the fixed side stopper members being moun- 
ted on a fixed member which is non-laterally pivot- 
ally movably mounted on the base, the movable 
side stopper members abutting on their corre- 

30 sponding fixed side stopper members when the 
miter saw unit is at the vertical position and at the 
leftward and rightward pivoted positions, respec- 
tively. 

The invention will become more apparent from 
35 the appended claims and the description as it 
proceeds in connection with the drawings. 

Brief Description of the Drawings 

40 FIG. 1 is a side view, with a part broken away, 
of a miter saw according to a first embodiment 
of the present invention; 

FIG. 2 is an enlarged front view, with a part 

broken away, of the miter saw; 
45 FIG. 3 is an enlarged sectional view of a part of 

a miter saw unit of the miter saw; 

FIG. 4 is an enlarged sectional view of a support 

mechanism of the miter saw unit; 

FIG. 5 is a rear view of FIG. 4; 
50 FIG. 6 is an enlarged sectional view showing the 

relationship between a stopper lever and a first 

and second pair of stopper bolts of the support 

mechanism; 

FIGS. 7 to 9 are views similar to FIG. 6 but 
55 showing different operations; 

FIG. 10 is a side view of a miter saw according 
to a second embodiment of the present inven- 
tion; 
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FIG. 11 is a plan view of FIG. 10; 

FIG. 12 is a front view, with a part broken away, 

of FIG. 10; 

FIG. 13 is a plan view of a base including a 

turntable shown in FIG. 10; 

FIG. 14 is a sectional view of a holder and a 

vice device shown in FIG. 10; 

FIG. 15 is a vertical sectional view of a support 

member shown in FIG. 1 0; 

FIG. 16 is a sectional view taken along line XVI- 

XVI in FIG. 15; 

FIG. 17 is a sectional view taken along line XVII- 

XVII in FIG. 15; 

FIG. 18 is a view similar to FIG. 16 but showing 
the support member pivoted in the rightward 
direction; 

FIG. 19 is a view similar to FIG. 16 but showing 
the support member pivoted in the leftward di- 
rection; 

FIG. 20 is an enlarged view of a connecting 

portion between the support member and the 

miter saw unit shown in FIG. 10; 

FIG. 21 is sectional view of a connecting portion 

of a support member and a base of a miter saw 

according to a third embodiment of the present 

invention; 

FIG. 22 is a sectional view taken along line XXII- 
XXII in FIG. 21; 

FIG. 23 is a sectional view taken along line 
XXIII-XXIII in FIG. 21; 

FIG. 24 is a sectional view similar to FIG. 22 but 
showing the support member pivoted in the 
rightward direction; and 

FIG. 25 is a sectional view similar to FIG. 22 but 
showing the support member pivoted in the left- 
ward direction. 

Detailed Description of the Preferred Embodiments 

(FIRST EMBODIMENT) 

A first embodiment of the present invention will 
now be explained with reference to the accom- 
panying drawings. 

Referring to FIG. 1, there is shown a slide-type 
miter saw 1 generally including a base 2 and a 
miter saw unit 21 mounted thereon. The base 2 is 
served to placea a work (not shown) thereon. The 
miter saw unit 21 is served to support a circular 
saw blade 36 and a motor 41 which drives the saw 
blade 36. 

As shown in FIGS. 1 and 2, the base 2 has a 
flat configuration and includes a substantially disc- 
like turntable 3. The turntable 3 is rotatably sup- 
ported by the base 2 through a vertical support 
shaft 4 mounted on the central portion of the base 
2. Thus, the turntable 3 is rotatable within a hori- 
zontal plane. The rotation of the turntable 3 is, 



however, limited within a predetermined angle. 
Work support tables 5 are integrally formed on 
both lateral sides of the base 2. Each of the work 
support tables 5 has an upper surface which is 

5 positioned in substantially the same plane as an 
upper surface of the turntable 3. A fence 6 extends 
between the work support tables 5 over the turn- 
table 3 and is positioned on the rear side (left side 
in FIG. 1) of the work support tables 5. A plate 8 is 

w mounted on the turntable 3 and extends in a dia- 
metrical direction of the turntable 3. The plate 8 
includes a cut-out recess 7 which is adapted to 
permit intrusion of the saw blade 36. A support arm 
9 extends forwardly outwardly from the periphery 

75 of the turntable 3 and is mounted below one end of 
the plate 8 which extends beyond the periphery of 
the turntable 3. A support rod 10 is rotatably moun- 
ted on the lower portion of the support arm 9 and 
includes a grip 11 at its forward end. The support 

20 rod 10 includes, at its rear portion, a threaded 
portion 10a which is in engagement with a cor- 
responding threaded hole formed on a protrusion 
3a extending downwardly from the turntable 3. The 
rear end of the support rod 1 0 is opposed to a wall 

25 portion 13 formed on the base 2. A substantially U- 
shaped leaf spring 12 is interposed between the 
rear end of the support rod 10 and the wall portion 
13. The wall portion 13 has an arcuate configura- 
tion corresponding substantially to a locus of rota- 

30 tion of the turntable 3. 

A bracket 14 is integrally formed with the pe- 
ripheral portion of the turntable 3 at a position 
rearwardly of the plate 8. A support member 15 
which supports the miter saw unit 21 is pivotally 

35 mounted on the bracket 14 in such a manner that 
the support member 15 is pivoted laterally leftwar- 
dly and laterally rightwardly from a vertical position 
perpendicular to the upper surface of the base 2. 
As shown in FIG. 4, a cylindrical support shaft 

40 16 is formed with the rear end of the bracket 14. 
The support member 15 includes a cylindrical boss 
portion 15a which is rotatably fitted on the support 
shaft 16 of the bracket 14. 

A mechanism to releasably fix the position of 

45 the support member 15 relative to the bracket 14 is 
provided and includes a support bolt 17 and a nut 
17a for engagement with the support bolt 17. The 
support bolt 17 is inserted through the central 
portion of the boss portion 15a and through the 

so central portion of the support shaft 16. One end of 
the support bolt 17 extends outwardly from the 
boss portion 1 5a and includes a knob for operation 
by an operator. The other end of the support bolt 
17 extends outwardly from the support shaft 16 

55 and is in engagement with the nut 17a. The nut 17a 
is partly received by a recess 17b which is formed 
on the turntable 3 and has a configuration cor- 
responding substantially to a haff of the nut 17a, so 
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that the nut 17a is prevented from rotation relative 
to the turntable 3. 

A slide bar 18 is horizontally slidably mounted 
on the upper portion of the support member 15. 
More specifically, the slide bar 18 is slidably re- 
ceived within a tubular bearing 19a which is fixedly 
fitted within a corresponding tubular support 
formed on the upper portion of the support mem- 
ber 15. Here, the tubular bearing 19a is construct- 
ed as an angular ball spline. Thus, a pair of longitu- 
dinal recesses (not shown) are formed on the inner 
surface of the tubular bearing 19a at positions 
diametrically opposed to each other, and a pair of 
longitudinal recesses 19c corresponding to the lon- 
gitudinal recesses of the tubular bearing 19a are 
formed on the outer surface of the slide bar 18. A 
plurality of bearing balls 19b are received within 
the longitudinal recesses of the tubular bearing 19a 
on one side and are received within the longitudinal 
recesses 19c of the slider bar 18 on the other side. 
The slide bar 18 is therefore slidable in the longitu- 
dinal direction relative to the tubular bearing 19a 
with the aid of bearing balls 19b but is prevented 
from rotation relative to the tubular bearing 19a. A 
cap 20 is mounted on the rear end of the upper 
portion of the support member 15 so as to cover 
the rear end of the tubular bearing 19a. 

A forked bracket-like hinge member 22 is fixed 
to the forward end of the slide bar 18 which ex- 
tends from the support member 15. The hinge 
member 22 vertically pivotally supports the miter 
saw unit 21 and includes a damper ring 23 dis- 
posed at the rear end for abutment on the forward 
end of the upper portion of the support member 
15. A first bellows member 24 is disposed between 
the hinge member 22 and the upper portion of the 
support member 15 and protects the forward part 
of the slide bar 18 exposed to the outside. Mount- 
ing rings 25a and 25b are interposed between the 
hinge member 22 and the first bellows member 24 
and between the first bellows member 24 and the 
support member 15, respectively. A stopper mem- 
ber 26 having substantially L-shaped configuration 
as shown in FIG. 1 is screwed on the rear end of 
the slide bar 18 so as to limit the forward move- 
ment of the slide bar 18 through abutment on the 
cover member 20. A second bellows member 27 is 
disposed between the stopper member 26 and the 
cover member 20 so as to protect the rear part of 
the slide bar 18 exposed to the outside. Mounting 
members 28a and 28b are provided for mounting 
the second bellows member 27 on the stopper 
member 26 and the cover member 20, respectively 
(see FIGS. 1 and 4). A bolt 29 is screwed into the 
upper part of the support member 15 in a radial 
direction, so that the bolt 29 abuts on the outer 
surface of the slide bar 18 so as to fix the slide bar 
18 relative to the support member 15 when tight- 



ened. 

The miter saw unit 21 includes, at its base 
portion, a boss 21a which is pivotally supported by 
the hinge member 22 through a support shaft 30 as 

5 shown in FIG. 5. As shown in FIGS. 1 to 3, the 
miter saw unit 21 has a blade case 31 which 
covers substantially the upper half of the saw blade 
36. A gear case 31 is integrally formed with the 
blade case 31 and extends laterally obliquely 

70 therefrom at an angle of 45* relative to the saw 
blade 36. A spindle 33 is disposed within the lower 
portion of the gear case 32 and is rotatably sup- 
ported by a bearing 34a and a bearing 34b which 
is mounted on the gear case 32 through a retainer 

75 35. The spindle 33 is positioned in parallel with the 
upper surface of the turntable 3 when the miter 
saw unit 21 is at a vertical position where the saw 
blade 36 is positioned perpendicular to the upper 
surface of the base 2 or the turntable 3. One end of 

20 the spindle 33 extends into the blade case 31 , and 
the saw blade 36 is detachably mounted on the 
one end of the spindle 33 through a pair of mount- 
ing flanges 37a and 37b and a bolt 38 which is 
operable to clamp the saw blade 36 between the 

25 mounting flanges 37a and 37b. A bevel gear 39 
having a chip angle of 45 * and acting as a reduc- 
tion gear is fixedly mounted on the spindle 33 at a 
position within the gear case 32. 

The gear case 32 includes an open upper end 

30 on which a motor housing 40 is fixedly mounted to 
extend in the same direction as the gear case 32. 
The motor 41 is disposed within the motor housing 

40 and includes a motor shaft 42. The motor shaft 
42 extends into the gear case 32 and is rotatably 

35 supported by the gear case 32 through a bearing 
43. A spur gear 42a is integrally formed with the 
motor shaft 42 and is positioned above the bevel 
gear 39 so as to engage the same. Thus, the motor 

41 as well as the motor shaft 42 is disposed 
40 upwardly of the spindle 33 and is inclined upwardly 

relative to the spindle 33 at an angle of 45*. A 
plurality of holes 39a are formed on one end sur- 
face of the bevel gear 39 and are spaced from 
each other in a circumferential direction. A lock pin 

45 39b is movably mounted on the gear case 32 for 
engagement with either of the holes 39a, so that 
the rotation of the spindle 33 can be positively 
stopped when the lock pin 39b engages either of 
the holes 39a, so that the saw blade 36 can be 

so exchanged to another one. 

As shown in FIG. 1, a compression spring 45 is 
interposed between the base portion of the miter 
saw unit 21 and the bracket 44 protruding forwardly 
from the hinge member 22, so that the miter saw 

55 unit 21 is normally urged upwardly. As shown in 
FIG. 4, a stopper bolt 46 is mounted on the base 
portion of the miter saw unit 21 for abutting on a 
stopper member 47 which protrudes forwardly from 
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the hinge member 22. The stopper bolt 46 deter- 
mines the downward stroke end of the miter saw 
unit 21 through abutment on the stopper member 
47 and is operable by the operator to change the 
downward stroke end. A safety cover 48 is rotatab- 
ly mounted on the blade case 31 around the same 
axis as the saw blade 36 or the spindle 33 so as to 
uncover the half of the saw blade 36 exposed from 
the blade case 31 . The safety cover 48 is operably 
connected to an operation link 49 which is pivotal ly 
mounted on the bracket 44 of the hinge member 
22 in such a manner that the safety cover 48 
rotates to uncover the saw blade 36 as the miter 
saw unit 21 is moved downwardly from the upper- 
most position. 

Returning to FIG. 4, a recess 50 is formed on 
the front portion of the upper half of the bracket 14 
and is opened at its upper portion. As shown in 
FIG. 6, the recess 50 has an arcuate bottom sur- 
face 50a. A first pair of stopper bolts 51a and 51b 
are screwed into the upper half of the bracket 14 
and have one ends extending upwardly from the 
bottom surface 50a. The stopper bolts 51a and 51b 
are positioned on the opposite sides of a vertical 
plane which passes through the central axis of the 
support bolt 17. The stopper bolts 51a and 51b are 
inclined obliquely relative to the vertical plane by 
an angle of 45*, respectively. A second pair of 
stopper bolts 52a and 52b are screwed into the 
lower half of the bracket 14 and extend obliquely 
downwardly relative to the vertical plane at an 
angle of 45 • , respectively, on the opposite sides of 
the vertical plane. A stopper lever 53 is pivotally 
mounted on a front surface of the middle portion of 
the support member 15 and includes, at its upper 
portion, a boss 53a which is rotatably supported by 
the support member 15 through a support pin 54. 
The stopper lever 53 includes a stopper portion 
53b positioned within the recess 50. The lower end 
of the stopper portion 53b can be selectively posi- 
tioned for abutment on the upper end of one of the 
pair of the stopper bolts 51a and 51b through 
pivotal movement of the stopper lever 53. An ex- 
tension 53c is integrally formed with the front por- 
tion of the stopper portion 53b for operation by the 
operator. The longitudinal axis of the support pin 
54 is positioned on the vertical plane which passes 
through the central axis of the support bolt 17. The 
boss 53a of the stopper lever 53 slidably contacts 
the front surface of the middle portion of the sup- 
port member 15. Further the boss 53a includes a 
longitudinal hole 55 in which an engaging ball 56 is 
partly received. The engaging ball 56 is biased 
toward the front surface of the support member 15 
by a spring 57. On the other hand, the front surface 
of the support member 15 includes engaging re- 
cesses 58a and 58b which are leftwardly and righ- 
twardly displaced from the vertical plane around 



the axis of the support pin 54 at an angle of 45 * , 
respectively. Ttius, the stopper lever 53 can be 
kept in position where the stopper portion 53b is in 
alignment with either of the stopper bolts 51a and 

5 51b when the engaging ball 56 is brought into 
engagement with either of the engaging recesses 
58a and 58b. A stopper member 59 having sub- 
stantially rectangular configuration in section is in- 
tegrally formed with the boss portion 15a of the 

70 support member 15 and extends horizontally within 
the lower part thereof. The end portion of the 
stopper member 59 protrudes into the bracket 14 
for abutment on either of the second pair of the 
stopper bolts 52a and 52b. The stopper member 

75 59 is positioned on the vertical plane which passes 
through the central axis of the support bolt 17 and 
that of the support pin 54. 

The operation of the above embodiment will 
now be explained in connection with the operation 

20 for inclining the miter saw unit 21 laterally leftwar- 
dly or laterally rightwardly relative to the vertical 
position as well as the oblique cutting operation 
through movement of the miter saw unit 21 in the 
horizontal direction relative to the base 2. 

25 Firstly, the support bolt 17 is loosened to some 

extent to permit lateral pivotal movement of the 
support member 15 relative to the bracket 14. As 
the support member 15 is pivoted rightwardly in 
FIG. 2 around the bracket 14, the miter saw unit 21 

30 is moved together with the support member 15 to 
be inclined from the vertical position shown by a 
solid line to a rightward position shown by a chain 
line in FIG. 2 where the saw blade 36 is inclined at 
an angle of 45* relative to the vertical plane. At 

35 this stage, the stopper portion 53b is moved away 
from the left side stopper bolt 51a of the first pair 
and lies substantially horizontally while left side 
surface of the stopper member 59 abuts on the left 
side stopper bolt 52a of the second pair. Further, 

40 the motor housing 40 accommodating the motor 41 
lies horizontally at a position above the turntable 3 
and the fence 6 since the longitudinal axis of the 
motor housing 40 as well as that of the motor 41 
and the motor shaft 42 obliquely extends relative to 

45 the saw blade 36 by the angle of 45* . 

The support bolt 17 is thereafter tightened so 
as to fix the support member 15 to the bracket 14. 

The motor 41 is started to rotate the spindle 38 
together with the saw blade 36. Thus, as the motor 

50 shaft 42 is rotated, the bevel gear 39 which is in 
engagement with the gear 42a of the motor shaft 
42 is rotated, so that the saw blade 36 is rotated 
with the spindle 38. The operator thereafter pulls 
the miter saw unit 21 on his side, with the aid of 

55 the bearing cylinder 19a formed as the angular ball 
spline, so that the slide bar 18 is drawn toward the 
operator relative to the support member 15 in a 
rightward direction in FIG. 1. As the operator 
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presses the miter saw unit 21 downwardly to pivot 
the miter saw unit 21 around the support shaft 30 
of the hinge member 22 so as to move the miter 
saw unit 21 from its uppermost position to the 
lowermost position, the safety cover 48 is moved 
by the operational link 49 to uncover the exposed 
half of the saw blade 36 in response to movement 
of the miter saw unit 21. Consequently, the opera- 
tion can be performed to cut a work which is 
placed on the turntable 3 and is fixed in position. 
Here, the movement of the slide bar 18 relative to 
the support member 15 is stopped through abut- 
ment of the stopper member 26 on the cover 
member 20. Further, the lowermost position of the 
miter saw unit 21 is determined by the stopper bolt 
46 which abuts on the stopper member 47. When 
the miter saw unit 21 reaches the lowermost posi- 
tion, the lower part of the saw blade 36 extends 
downwardly from the plate 8 through the cut-out 
recess 7 formed therein. As for the motor housing 
40 accommodating the motor 41 , since the longitu- 
dinal axis of the motor housing 40 is inclined 
relative to the saw blade 36 by the angle of 45* as 
described above, the motor housing 40 lies hori- 
zontally above the turntable 3 and the fence 6 and 
is spaced therefrom, so that the motor housing 40 
may not abut on the work to be cut. 

When the operator pushes the miter saw unit 
21 together with the hinge member 22 away from 
him while keeping the miter saw unit 21 at the 
lowermost position, the slide bar 18 is moved to 
return to the left in FIG. 1, so that the oblique 
cutting operation of the work can be performed. 

When the operator releases the downward 
pressing force applied to the miter saw unit 21 
after completion of the cutting operation, the miter 
saw unit 21 is returned to the uppermost position 
by the biasing force of the compression spring 45, 
and the safety cover 48 is also returned to cover 
the exposed half of the saw blade 36 in response 
to such a movement of the miter saw unit 21. 

If the operator wishes to return the miter saw 
unit 21 from the above rightwardly inclined position 
to the vertical position, the operator moves the 
miter saw unit 21 to pivot in a reverse direction or 
the left side direction. When the miter saw unit 21 
reaches the vertical position, the stopper portion 
53b of the stopper lever 53 again abuts on the 
stopper bolt 51a of the first pair, so that the miter 
saw can be operated to vertically cut the work. At 
this stage, the stopper member 59 of the support 
member 15 is moved away from the stopper bolt 
52a of the second pair and is positioned at a 
middle position between the stopper bolts 52a and 
52b. 

If the operator wishes to leftwardly incline the 
miter saw unit 21 from the vertical position, he 
moves the stopper lever 53 to the position for 



abutment on the stopper bolt 51b of the first pair 
as shown in FIG. 8. The operator thereafter loosens 
the support bolt 17 to permit movement of the 
support member 15 relative to the bracket 14. 

5 Then, the operator moves the miter saw unit 21 to 
pivot the support member 15 relative to the bracket 
14 in a leftward direction in FIG. 2. When the saw 
blade 36 reaches a position inclined at the angle of' 
45 • relative to the vertical plane, the stopper por- 

70 tion 53b of the stopper lever 53 is moved away 
from the right side stopper bolt 51b of the first pair 
and lies substantially horizontally, while the right 
side of the stopper member 59 of the support 
member 15 abuts on the right side stopper bolt 

is 52b of the second pair as shown in FIG. 9. At this 
stage, the longitudinal axis of the motor housing 41 
as well as that of the motor 40 extends vertically 
and the motor housing 41 is kept to be spaced 
from the turntable 3 and the fence 6. 

20 The support bolt 17 is again tightened to fix the 
support member to the bracket 14, so that the 
oblique cutting operation on the opposite te side 
can be performed. Particularly, in this operation, an 
inked line drawn on the work can be easily recog- 

25 nized by the operator, so that the cutting operation 
can be reliably performed. 

If the operator wishes to return the miter saw 
unit 21 from the leftwardly inclined position to the 
vertical position, the operator pivots the miter saw 

30 unit 21 in a reverse direction. When the miter saw 
unit 21 reaches the vertical position, the stopper 
portion 53b of the stopper lever 53 abuts on the left 
side stopper bolt 51 of the first pair, so that the 
vertical cutting operation can be again performed. 

35 At this stage, the stopper member 59 of the sup- 
port member 15 is moved away from the right side 
stopper bolt 52b of the second pair and is posi- 
tioned at the middle position between the stopper 
bolts 52a and 52b as shown in FIG. 8. 

40 Meanwhile, the position of the stopper portion 

53b of the stopper lever 53 is kept at either the 
positions for abutment on the first pair of the stop- 
per bolts 51a and 51b through engagement of the 
engaging ball 56 with the corresponding engaging 

45 recess 58a or 58b. 

As described above, the miter saw 1 of the 
above embodiment can be used for the oblique 
cutting operation by laterally inclining the miter saw 
unit 21 in either of leftward and rightward direc- 

so tions, and therefore, the oblique cutting operation 
for both opposite sides can be easily performed for 
a work having a deformed profile in section as well 
as a work having a longer length. 

Although the operation has been described in 

55 connection with the cutting operation by moving 
the miter saw unit 21 in the horizontal direction, a 
normal cutting operation can be also performed by 
moving the miter saw unit 21 to simply pivot down- 
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wardly. Further, since each of the first pair of the 
stopper bolts 51a and 51b as well as each of the 
second pair of the stopper bolts 52a and 51b can 
be operated to change the position of the end 
portion, the inclined position of the saw blade 36 in 
both leftward and rightward directions as well as 
the vertical position can be easily adjusted and can 
be easily determined. 

Additionally, the operation for fixing the support 
member 15 to the bracket 14 and for releasing the 
same can be performed at a position on the pivotal 
axis of the support member 15 through the support 
bolt 17 and the nut 17a. Therefore, the construction 
becomes simple and the fixing operation can be 
reliably performed without causing unstable sup- 
port of the support member 15. 

Further, with such a construction, cutting chips 
or dust may not enter the pivotal support portion of 
the support member 15, and the cutting chips or 
the dust may be stained to the stopper member 59 
or the second pair of the stopper bolts 52a and 52b 
for abutment on the stopper member 59 since they 
are disposed within the support shaft 16 of the 
bracket 14. 

(SECOND EMBODIMENT) 

A second embodiment of the present invention 
will now be explained with reference to FIGS. 10 to 
21. 

Referring to FIGS. 10 to 12, there is shown a 
side view, a plan view and a front view, respec- 
tively, of a miter saw 101 according to the second 
embodiment. 

The miter saw 101 includes a base 102 on 
which a work is placed. A miter saw unit 104 
supports a circular saw blade 215 and is vertically 
pivotally and laterally pivotally mounted on the 
base 102 through a support member 103. The 
miter saw unit 104 is integrally formed with a motor 
housing 105 which accommodates a motor 116 for 
driving the saw blade 215. As with the first embodi- 
ment, the longitudinal axis of the motor 116 as well 
as that of the motor housing 105 is inclined relative 
to the saw blade by an angle of 45 ■ , so that the 
motor housing 105 extends obliquely upwardly rel- 
ative to the miter saw unit 104. 

A turntable 106 is mounted on the central por- 
tion of the base 102 and is rotatable within a 
horizontal plane relative to the base 102. The rota- 
tion of the turntable 106 is limited within a pre- 
determined angle. The turntable 106 includes a 
plate 107 disposed in a diametrical direction of the 
turntable 106 and partly extends laterally outwardly 
therefrom. A protrusion 108 is formed on the turn- 
table 106 so as to support the extended portion of 
the plate 107. As shown in FIG. 13. a plurality of 
parallel lines 109 are drawn on the plate 107 in the 



longitudinal direction thereof and are served as 
reference lines for positioning of an inked line 
drawn on the work. In the state shown in FIG. 13, a 
cut-out recess is not as yet formed on the plate 
5 107. 

An operational rod 1 1 1 is rotatably mounted on 
the lower part of the protrusion 108 and includes a 
grip 110 mounted on one end thereof. The grip 110 
extends outwardly from the protrusion 108 for op- 

io eration by an operator to turn the turntable 106. As 
the operator rotates the operational rod 111, the 
operational rod 111 is moved away from and to- 
ward a part of the outer wall of the base 102 by 
means of a thread mechanism (not shown) pro- 

75 vided between the operational rod 111 and the 
protrusion 108, so that the turntable 106 can be 
fixed relative to the base 102 at any desired rota- 
tional position. 

The base 102 includes a pair of work support 

20 tables 112 and 113 which are opposed to each 
other in a diametrical direction of the turntable 106 
which is perpendicular to the longitudinal direction 
of the plate 107. The support tables 112 and 113 
are disposed adjacent the peripheral portion of the 

25 turntable 106. The upper surfaces of the work 
support tables 112 and 113 are positioned in the 
same plane as the upper surface of the turntable 
106 to form a work placing surface. A fence 114 
extends between the work support tables 112 and 

30 113 over the turntable 106 for abutment of the 
lateral surface of the work thereon. 

As shown in FIG. 11, an adjustable holder 115 
is additionally provided for supporting the work and 
is disposed at the outer end of the work support 

35 table 112 which is positioned on the same side as 
the motor housing 105 with respect to the miter 
saw unit 104. A vertical vice device 116 is provided 
for vertically clamping the work placed on the hold- 
er 115. 

40 The construction of the holder 115 and that of 

the vice device 116 will now be explained with 
reference to FIGS. 11, 12 and 14. 

A substantially U-shaped guide member 117 is 
detachably mounted on the end portion of the work 

45 support base 112 through a thumbscrew 118 and 
includes a pair of parallel linear portions 117a 
which extend in a radial direction of the turntable 
106. The holder 115 includes a pair of insertion 
holes 115a for receiving the linear portions 117a, 

50 respectively, so that the holder 115 is slidably 
movable along the linear portions 117a. A thumb- 
screw 119 is screwed into the forward portion of 
the holder 115 for fixing the position of the holder 
115 relative to the linear portions 117a. A pair of 

55 vertical support legs 121 are mounted on the bot- 
tom 115b of the holder 115 and include threaded 
shaft portions 220 in engagement with the bottom 
115b, respectively, so that the vertical position of 
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the holder 115 can be adjusted. 

The vice device 116 includes a vertical support 
shaft 122 which extends vertically upwardly from 
the rear portion of the holder 115. The lower part of 
the vertical support shaft 122 is inserted into a 
corresponding insertion hole 123 having a bottom 
end and formed on the rear portion of the holder 
115. The vertical support shaft 122 is detachably 
fixed to the holder 115 through a thumbscrew 124. 
A horizontal support shaft 125 is detachably moun- 
ted on the upper end of the vertical support shaft 
122 through a thumbscrew 126. The horizontal 
support shaft 125 includes one end extending to a 
position above substantially the central portion of 
the holder 115. A tightening screw 127 is vertically 
threadably engaged with the one end of the hori- 
zontal support shaft 126. The tightening screw 127 
includes, at its upper end, a knob 128 for rotational 
operation by the operator. Further, the tightening 
screw 127 includes, at its lower end, an abutting 
member 129, for abutment on the upper surface of 
a work W shown by a dotted line. Thus, upon 
tightening of the tightening screw 127, the work W 
is pressed on the upper surface of the holder 115 
through the abutting member 129. 

Here, the vice device 116 can be used for 
holding the work on both lateral sides of the turn- 
table 106 by inserting the vertical support shaft 122 
into any of inserting holes 130 which correspond to 
the inserting hole 123 and which are formed on the 
fence 114, respectively. 

As shown in FIGS. 10 and 15, the support 
member 103 is mounted on a bracket for support- 
ing the miter saw unit 104 relative to the base 102. 
The bracket 131 is integrally formed with the rear 
end of the turntable 106 and is disposed on the 
opposite side of the protrusion 108 of the plate 
107. The bracket 131 includes a substantially cylin- 
drical support portion 132 which is opened at its 
rear end. A support shaft 133 is disposed centrally 
within the support portion 132 and extends rearwar- 
dly from the opened end of the support portion 
132. The support shaft 133 is fixed to the support 
portion 132 not to rotate relative thereto through a 
pin 134. The support member 103 includes, at its 
lower portion, a cylindrical rotational portion 135 
having a configuration corresponding to the support 
portion 132 and opened at its forward end. The 
opened forward end of the rotational portion 135 is 
rotatably fitted on the opened rear end of the 
support portion 132 in such a manner that the 
rotational axis of the rotational portion 135 is posi- 
tioned in substantially the same plane as the upper 
surface of the base 102 and extends substantially 
in parallel with the longitudinal direction of the plate 
107. The rear portion of the support shaft 133 
extends outwardly from the rotational portion 135 
through a sleeve 136 which is integrally formed 



with the rotational portion 135 and which is dis- 
posed therewith in. The outwardly extended end of 
the support shaft 133 includes a threaded portion 
133a which is in engagement with a nut 137. A flat 

5 washer 138 and a spring washer 139 are inter- 
posed between the nut 137 and the rear end of the 
rotational portion 135. A turning handle 141 in- 
cludes a handle shaft 142 which is secured to the 
nut 137 through a screw 140. Thus, as the handle 

io 141 is turned to move the nut 137 forwardly, the 
spring washer 139 is pressed on the rear end of 
the rotational portion 135, so that the rotational 
portion 135 can be fixed in position relative to the 
support portion 132. 

75 A mechanism is provided between the support 

portion 132 and the rotational portion 135 for deter- 
mining the position of the rotational portion 135 
relative to the support portion 132 or for determin- 
ing the vertical position and leftwardly and rightwar- 

20 dly inclined positions of the miter saw unit 104. 
The construction of this mechanism will now be 
explained with reference to FIGS. 16 to 19. 

Referring to FIG. 16 which is a sectional view 
taken along line XVI - XVI in FIG. 15, there is 

25 shown a first stopper bolt 142, a second stopper 
bolt 143 and a third stopper bolt 144 which are in 
engagement with the support portion 132 of the 
bracket 131. The first stopper bolt 142 is disposed 
substantially directly above the support shaft 133. 

30 The second and the third stopper bolts 143 and 
144 are displaced from the first stopper bolt 142 by 
an angle of 45* in a counterclockwise direction 
(direction B) and a clockwise direction (direction 
A), respectively. The second and the third stopper 

35 bolts 143 and 144 are positioned at substantially 
the same level as the support shaft 33 when the 
support member 103 is positioned at the vertical 
position where the saw blade 215 of the miter saw 
unit 104 is positioned vertically relative to the base 

40 102. Each of the first to third stopper bolts 142 to 

144 has a head portion extending outwardly from 
the support portion 132 and an end portion extend- 
ing inwardly of the support portion 132. 

A stopper mechanism 146 is mounted on the 
45 rotational portion 135 and includes a stopper pin 

145 which abuts on the end portion of the first 
stopper bolt 142 when the support member 103 is 
positioned at the vertical position as shown in FIG. 
16. The stopper mechanism 146 further includes 

so an operational knob 148 which is operable by the 
operator and is received within a recess 147 
formed on the outer wall of the rotational portion 
135 as shown in FIG. 17, a sectional view taken 
along line XVII - XVII in FIG. 15. The operational 

55 knob 148 includes an operational shaft 149 having 
one end fixed to the operational knob 148 and 
having the other end inserted into the rotational 
portion 135 so as to extend to the inside thereof. 
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The other end of the operational shaft 149 is en- 
larged by forming an axial slit 149a and includes, 
at its extremity, a peripheral collar 149b formed 
thereon, so that the operational shaft 149a is pre- 
vented from being removed from the rotational 
portion 135. 

Further, as shown in FIG. 17, a lever 150 
having one end to which the stopper pin 145 is 
fixed is disposed within the rotational portion 135 at 
a position adjacent the operational shaft 149 of the 
operational knob 148. The lever 150 is pivotally 
supported by a support pin 151 which is fixedly 
received by a corresponding inserting hole formed 
on the rotational portion 135 as shown in FIG. 15. A 
torsion coil spring 152 is fitted on the support pin 
151 and has one end in abutment on the inner wall 
of a part of the rotational portion 135 which forms 
the recess 147. The other end of the torsion coil 
spring 152 is in abutment on a bottom surface 
153a of an engaging recess 153 formed on the 
lever 150. The bottom surface 153a extends sub- 
stantially vertically relative to a radial direction of 
the support pin 51 , and the other end of the torsion 
coil spring 152 abuts on the end portion of the 
bottom surface 153a in the clockwise direction ar- 
ound the support pin 151 as shown in FIG. 17. 
Thus, the lever 150 is normally biased by the 
torsion coil spring 152 in the counterclockwise di- 
rection around the support pin 151, so that, in the 
state shown in FIG. 16, the stopper pin 145 abuts 
on an abutting surface 132a formed on the inner 
wall of the supporting portion 132 adjacent a 
mounting portion of the first stopper bolt 142 in the 
counterclockwise direction (direction A), and there- 
fore, the stopper pin 145 is kept in opposed rela- 
tionship with the end portion of the first stopper 
bolt 142. 

Further, On the inner wall of the support por- 
tion 132, a guide surface 132b is formed between 
the mounting portion of the first stopper bolt 142 
and that of the second stopper bolt 1 43. The guide 
surface 132b is continuous with the abutting sur- 
face 132a via a stepped portion in the clockwise 
direction and is positioned radially inwardly of the 
abutting surface 132a. The function of the guide 
surface 132b will be described later. 

As described above, the motor housing 105 
accommodating the motor 216 extends laterally 
obliquely relative to the miter saw unit 104, and 
therefore, in the state of the vertical position shown 
in FIG. 16, the gravity of the motor 216 as well as 
that of the motor housing 105 produces a moment 
to pivot the support member 103 in the clockwise 
direction (direction A). Thus, in the state shown in 
FIG. 16, the rotational portion 135 is forced by the 
moment applied to the support member 103 in the 
clockwise direction so as to bring the stopper pin 
145 of the lever 150 to abut on the end portion of 



the first stopper bolt 42. Thus, the support member 
103 is determined to be vertically positioned. 

As shown in FIG. 16, the lever 150 includes an 
abutting surface 154 formed on the side opposed 

5 to the end portion of the operational shaft 149 of 
the operational knob 148. As the operator pushes 
the operational knob 148 into the recess 147, the 
end portion of the operational shaft 149 moves to 
abut on the abutting surface 154 of the lever 150, 

w so that the lever 50 is pivoted against the biasing 
force of the torsion coil spring 152 in the clockwise 
direction around the support pin 151. Thus, the 
stopper pin 145 is positioned not to abut on the 
end portion of the first stopper bolt 142 as shown 

is by dotted line in FIG. 16, and therefore, the support 
member 103 can be pivoted from the vertical posi- 
tion in the clockwise direction (direction A) in FIG. 
16. ^ 

As shown in FIG. 15, a stopper member 155 is 

20 formed integrally with the rotational portion 135 and 
is disposed within the lower part thereof. The stop- 
per member 155 extends into the support portion 
132 and includes lateral surfaces 155a and 155b 
which are positioned on substantially the same 

25 circumferential line as that passing through the end 
portions of the second and the third stopper bolts 
143 and 144. Thus, when the support member 103 
is pivoted in the clockwise direction (direction A), 
the lateral surface 155a may abut on the end 

30 portion of the second stopper bolt 143. On the 
other hand, when the support member 103 is pivot- 
ed in the counterclockwise direction (direction B), 
the lateral surface 155b may abut on the end 
portion of the third stopper bolt 144. Consequently, 

as the pivotal movement of the support member 103 
can be limited to a determined angle for both 
leftward and rightward directions. 

A torsion coil spring 158 is fitted on a cylin- 
drical spacer 157 which is interposed between the 

40 sleeve 136 of the rotational member 135 and a 
sleeve 156 integrally formed with the support por- 
tion 132 for receiving the support shaft 133 (see 
FIG. 15). As shown in FIG. 16, end portions 158a 
and 158b of the torsion coil spring 158 intersect 

45 each other and are turned in J-shaped configura- 
tions in opposite directions to each other. The end 
portions 158a and 158b extend to a position adja- 
cent the inner wall of the support portion 132 so as 
to receive the stopper member 155 therebetween. 

so The inner wall of the support portion 132 includes 
an engaging protrusion 159 having substantially the 
same width as the stopper member 155. The en- 
gaging protrusion 159 is disposed between the 
second stopper bolt 143 and the third stopper bolt 

55 144 at a position displaced by a short distance 
from the middle position toward the third stopper 
bolt 144. In the vertical state of the support mem- 
ber 103 shown in FIG. 16, the end portion 158a of 
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the torsion coil spring 158 positioned on the side of 
the clockwise direction of the stopper member 155 
abuts on the lateral surface 155a of the stopper 
member 155, while the end portion 158b abuts one 
lateral side of the engaging protrusion 159 posi- 
tioned in the counterclockwise direction. Thus, the 
torsion coil spring 158 biases the rotational portion 
135 in the counterclockwise direction (direction B) 
in FIG. 16 through the stopper member 155. This 
biasing force may counterbalance the moment pro- 
duced by the motor 216 and the motor housing 
105 in the direction A, so that the vertical position 
of the support member 103 can be maintained in 
stable condition. The moment produced by the 
biasing force of the torsion coil spring 158 is deter- 
mined to be slightly smaller than the moment of 
the motor 216 and the motor housing 105 when the 
support member 103 is positioned at the vertical 
position. Further, the moment produced by the 
biasing force of the torsion spring 158 is deter- 
mined to be slightly smaller than the moment of 
the whole miter saw unit 104 when the miter saw 
unit 104 or the support member 103 is at the 
laterally pivoted position. 

When the rotational portion 135 is rotated in 
the direction B from the vertical position shown in 
FIG. 16 by an angle corresponding to the angular 
displacement between the stopper member 155 
and the engaging protrusion 1 59, both end portions 
158a and 158b are brought in abutment on their 
corresponding lateral surfaces 155a and 155b of 
the stopper member 155, respectively, so that no 
more biasing force is applied to the rotational por- 
tion 135. This rotational position of the rotational 
portion 135 corresponds to a neutral position where 
the center of gravity of the miter saw unit 104 
including the support member 103 and the motor 
housing 105 is positioned directly above the sup- 
port shaft 33. 

As the support member 1 03 is pivoted laterally 
rightwardly from the state shown in FIG. 16 or the 
rotational portion 135 is rotated in the direction A, 
the distance between the end portions 158a and 
158b of the torsion coil spring 158 increases as 
shown in FIG. 18. Therefore, the biasing force of 
the torsion coil spring 158 to return the miter saw 
unit 104 to the neutral position increases as the 
pivoted angle increases, so that the operation for 
laterally pivoting the support member 103 as well 
as the operation for returning the support member 
103 to the vertical position can be easily and 
smoothly performed. 

On the other hand, when the support member 
103 is laterally leftward ly pivoted from the state 
shown in FIG. 16, or the rotational portion 135 is 
rotated in the direction B, the movement of the 
miter saw unit 104 can be smoothly performed with 
the aid of the biasing force of the torsion coil 



spring 158 in the same direction until the miter saw 
unit 104 reaches the neutral position. As the sup- 
port member 103 is further pivoted, the distance 
between the end portions 158a and 158b increases 

5 with the end portion 158a in the clockwise direction 
engaged by the engaging protrusion and with the 
other end portion 158b in the counterclockwise 
direction engaged by the corresponding lateral sur- 
face 155b of the stopper member 155. Thus, the 

70 biasing force of the torsion spring 158 to return the 
miter saw unit 104 to the neutral position increases 
as the inclination angle increases, so that the op- 
eration can be easily and smoothly performed as 
with the case of the rotation in the direction A. 

75 Returning to FIG. 10, a slide bar 160 which 

supports the miter saw unit 104 is mounted on the 
upper portion of the support member 103. The 
slide bar 160 is horizontally slidably movable rela- 
tive to the upper portion of the support member 

20 103 in the forward and rearward directions. As 
shown in FIG. 15, a slide bar support cylinder 161 
is integarally formed with the upper portion of the 
support member 103. A cylindrical bearing 162 is 
fixedly fitted within the support cylinder 161 and 

25 receives the slide bar 160 therewithin. The cylin- 
drical bearing 162 is constructed as an angular ball 
spline as the first embodiment and includes a plu- 
rality of bearing balls 163 which are partly received 
within a pair of longitudinal recesses 164 formed 

30 on the outer surface of the slide bar 160 and 
diametrically opposed to each other and which are 
also partly received within a pair of corresponding 
recesses (not shown) formed on the inner surface 
of the cylindrical bearing 162. A bolt 166 is 

35 screwed into the upper part of the cylindrical bear- 
ing 162 and extends upwardly through a cover 172, 
so that the bolt 166 is operable to fix the position of 
the slide bar 160. 

As shown in FIGS. 10 and 11, a cap 167 is 

40 mounted on the rear end of the slide bar 160. A 
bracket 171 is fixedly mounted on the forward end 
of the slide bar 160. The bracket 171 includes a 
forked hinge portion 170 which vertically pivotally 
supports a base portion 168 of the miter saw unit 

45 104 through a support pin 169 (see FIG. 10). The 
cover 172 serves to cover the upper portion of the 
support member 103 together with the cylindrical 
bearing 162. Portions of the slide bar 160 exposed 
to the outside between the cap 167 and the rear 

so end of the cover 172 and between the forward end 
of the cover 172 and the bracket 171 are covered 
by bellows 173 and 174, respectively. The bellows 
174 is further covered by an auxiliary cover 174a. 
A compression spring 175 is interposed be- 

55 tween the base portion 168 of the miter saw unit 
104 and the bracket 171 at a position adjacent the 
support pin 169 or the fulcrum point of the miter 
saw unit 104, so that the compression spring 175 
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normally urges the miter saw unit 104 upwardly. 
The base portion 168 and the bracket 171 include 
spring supports 176 and 177 so as to receive the 
corresponding ends of the compression spring 175, 
respectively. A bolt 178 is screwed into the spring 
support 176 of the base portion 168 and extends 
substantially in the same direction as the pivotal 
direction. A stopper 179 is formed on the spring 
support 177 of the bracket 171 for abutment of the 
end portion of the bolt 178 thereon to limit the 
lower stroke end of the miter saw unit 104. The 
lower stroke end can be adjusted through rotation 
of the bolt 178. 

Here, the lower stroke end determined by the 
bolt 178 and the stopper 179 is critical and is 
adjusted in consideration of the positional relation- 
ship between the saw blade 215 and the plate 107 
when the saw blade 215 is lowered to intrude into 
the base 102 through the plate 107 for normal 
vertical cutting operation. However, in this embodi- 
ment, a mechanism is provided for adjusting the 
lower stroke end of the miter saw unit 104 to a 
different stroke end upwardly of the lower stroke 
end determined by the bolt 178 and the stopper 
179 (hereinafter called "critical lower stroke end") 
according to cutting operations to be performed. 

As shown in FIG. 20, a rectangular recess 181 
is formed on the right side surface of the base 
portion 168. A spring plate 183 is disposed within 
the recess 181 and has a central portion to be 
resiliency deformed. A pair of protrusions 180 are 
formed on the base portion 168 at both sides of the 
recess 181 in the longitudinal direction. A pin 182 
is mounted on the protrusions 180 and estends 
therebetween. An arm 185 has one end pivotally 
connected to the pin 182 and has the other end 
into which an adjusting bolt 84 screwed. The one 
end of the arm 185 connected to the pin 182 
includes a pair of flat surfaces 186 (one shown in 
FIG. 20) disposed on both sides of the arm 185 
and extending in parallel with the longitudinal direc- 
tion of the arm 185. The flat surfaces 186 are 
opposed to each other in a diametrical direction of 
the pin 182 for abutment on the central portion of 
the spring plate 183. Through abutment on the 
spring plate 183, the position of the arm 185 is 
selectively kept at a first position and a second 
position where the adjusting bolt 184 is positioned 
on the side of the support pin 169 with respect to 
the pin 182 and is positioned on the side away 
from the support pin 169, respectively. On the 
other hand, an engaging projection 187 is integrally 
formed with the hinge portion 170 of the bracket 
171 and is positioned for abutment of the lower 
end of the adjusting bolt 184 thereon when the arm 
185 is at the first position and the miter saw unit 
104 is vertically downwardly pivoted. 



With this construction, when the arm 185 is at 
the first position, the lower stroke end of the miter 
saw unit 104 can be determined upwardly of the 
critical lower stroke end, and such stroke end can 

s be adjusted through the adjusting bolt 184. On the 
other hand, when the arm 185 is pivoted from the 
first position to the second position, the adjusting 
bolt 184 may not abut on the engaging projection 
187, so that the miter saw unit 104 can reach the 

70 critical lower stroke end. 

The construction of the miter saw unit 104 is 
substantially the same as that of the first embodi- 
ment. As shown in FIGS. 10 to 12, the miter saw 
unit 104 includes a blade case 188 which accom- 

75 modates the saw blade 215 to cover substantially 
the upper half thereof. The base portion 168 is 
integrally formed with the lower portion of the blade 
case 188. A safety cover 189 is rotatably mounted 
on the blade case 188 around the rotational axis of 

20 the saw blade 215 to cover the lower half of the 
saw blade 215. The safety cover 189 is interlocked 
with an operational link 190 pivotally supported by 
the bracket 171 of the slide bar 160 in such a 
manner that the safety cover 189 is rotated to 

25 uncover the lower half of the saw blade 215 as the 
miter saw unit 1 04 is pivoted downwardly. 

As shown in FIG. 12, a gear housing 191 is 
integrally formed with the blade case 188 on the 
right side thereof. A spindle 192 on which the saw 

30 blade 215 is mounted is supported within the gear 
housing 191. A bevel gear 193 as a reduction gear 
is mounted on the spindle 192. The motor housing 
105 is integrally formed with the gear housing 191 
and extends oblique upwardly relative to the blade 

35 case 188. The motor 216 disposed within the motor 
housing 105 has a motor shaft 194 which extends 
obliquely upwardly relative to the saw blade 215 at 
an angle of 45 • and includes an end portion hav- 
ing a gear in engagement with the bevel gear 1 93. 

40 As shown in FIG. 11, a handle 196 operable by the 
operator for pivotal movement of the miter saw unit 
104 is integrally formed with the upper portion of 
the motor housing 105 and extends forwardly of 
the motor housing 105. 

45 The operation of the second embodiment will 

now be explained. As the operator pivots the miter 
saw unit 4 vertically downwardly through the han- 
dle 196, the safety cover 189 is rotated to uncover 
the saw blade 215, so that an operation can be 

so performed to cut a work placed on the base 102. 
As with the first embodiment, such a cutting opera- 
tion may include a normal vertical cutting operation 
with the saw blade 215 maintained to be vertical 
relative to the base 102, and may include an ob- 

55 lique cutting operation with the saw blade 215 
inclined leftwardly or rightwardly relative to the 
vertical position. 
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For the normal vertical cutting operation, the 
rotational portion 135 of the support member 103 is 
kept at the vertical position shown in FIG. 16 rela- 
tive to the support portion 132 of the bracket 131 
which is integral with the turntable 106. The vertical 
position is determined through abutment of the 
stopper pin 145 of the lever 150 of the stopper 
mechanism 146 on the end portion of the first 
stopper bolt 142 and is fixed through tightening of 
the nut 137 by the handle 141. Through adjustment 
of the driving amount of the first stopper bolt 142, 
the vertical position can be properly determined. 

At this stage, the work (assuming as an elon- 
gated one) is placed on the base 102 to extend 
over both the work support tables 112 and 113, 
and the lateral position of the work is determined 
through abutment on the fence 114. On the other 
hand, the vertical vice device 116 is mounted on 
the fence 114 by utilizing appropriate one of the 
inserting holes 130, and the tightening screw 127 is 
tightened to fix the work in position. 

Subsequently, the operator presses the miter 
saw unit 104 downwardly through the handle 196 
against the biasing force of the compression spring 
175 so as to pivot the miter saw unit 104 downwar- 
dly around the support pin 169. As the miter saw 
unit 104 is thus pivoted, the safety cover 189 is 
rotated to uncover the saw blade 215. When the 
saw blade 215 reaches the work, the lower half of 
the saw blade 215 is completely uncovered to cut 
the work. The miter saw unit 104 is further pivoted 
downwardly to reach the critical lower stroke end 
which is determined through abutment of the end 
portion of the bolt 178 of the base portion 168 on 
the stopper portion 179 of the bracket 171. (The 
arm 185 of the adjusting mechanism disposed on 
the right side of the base portion 168 is normally 
kept at the second position shown in the dotted line 
in FIG. 20.) At this stage, the lower part of the saw 
blade 215 intrudes into the base 2 through the 
plate 107 as shown in FIG. 12. 

If it is desired to change the lower stroke end 
of the miter saw unit 104 to a position upwardly of 
the critical stroke end according to change of kind 
of cutting operation, or if it is desired to change the 
most lowered position of the saw blade 215 to a 
position upwardly of the plate 107, the operator 
pivots the arm 185 from the second position to the 
first position shown by the solid line in FIG. 20 
against the resilient force of the spring plate 183, 
so that the adjusting bolt 184 may abut on the 
engaging projection 187 to prevent further down- 
ward movement of the miter saw unit 104 before 
the miter saw unit 104 reaches the critical lower 
stroke end. Further, the lower stroke end deter- 
mined by the adjusting bolt 184 can be changed 
by adjusting the screwing position relative to the 
arm 185. If it is desired to lower the miter saw unit 



104 to again reach the critical lower stroke end, the 
operator pivots the arm 185 from the first position 
to the second position against the resilient force of 
the spring plate 183. When the arm 185 reaches 

5 the second position, the arm 185 is kept at this 
position by the resilient force of the spring plate 
183, so that the adjusting bolt 184 may not abut on 
the engaging projection 187. 

The miter saw unit 104 is mounted on the slide 

ro bar 160 supported by the upper portion of the 
support member 103, and the slide bar 160 is 
slidable in the forward and rearward directions rela- 
tive to the support cylinder 161 of the upper por- 
tion of the support member 103. Therefore, when 

15 the operator loosens the fixing bolt 166 to permit 
movement of the slide bar 160 relative to the 
support member 103, and pulls the miter saw unit 

104 forwardly with the handle 196 grasped by his 
hand, the miter saw unit 104 is moved forwardly 

20 through sliding movement of slide bar 160 along 
the support cylinder 161. Therefore, it becomes 
possible to cut a work throughout its width by the 
forward movement of the saw blade 215 even if the 
work has a wide width. 

25 The oblique cutting operation with the saw 
blade 215 pivoted laterally relative to the vertical 
position will now be explained. To change the miter 
saw unit 104 from the vertical position to the lat- 
erally pivoted position or laterally inclined position, 

30 the operator turns the handle 1 41 to loosen the nut 
137 so as to permit rotation of the rotational portion 
135 relative to the support portion 132. Then, the 
operator pushes the operational knob 148 of the 
stopper mechanism 146 into the recess 147, result- 

35 ing in that the stopper pin 145 is moved radially 
inwardly of the support portion 132 not to abut on 
the end portion of the first stopper bolt 142. As 
described above, at the state of FIG. 16 which 
corresponds to the vertical position of the miter 

40 saw unit 104, the moment in the clockwise direc- 
tion (direction A) is applied to the support member 
103 because of positioning of the motor housing 

105 on the right side of the miter saw unit 104. 
Since such moment is greater than the moment 

45 applied by the biasing force of the torsion coil 
spring 158 in the reverse direction (direction B), the 
support member 103 is automatically laterally 
pivoted in the direction A when the stopper pin 145 
is released. If such lateral pivotal movement has 

so been once started, the operator may release the 
pushing force applied to the stopper pin 145 
through the operational knob 148. Thus, when the 
pushing force has been released, the stopper pin 
145 tends to return to its original position by the 

55 biasing force of the torsion coil spring 152. How- 
ever, at this stage, the stopper pin 145 has been 
rotated to some extent together with the rotational 
portion 135 in the clockwise direction and has been 
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moved to reach the guide surface 132b of the 
support portion 132 over the stepped portion 
formed on the mounting portion of the first stopper 
bolt 142. Therefore, the support member 103 can 
be further pivoted laterally without being prevented 
by the stopper pin 145. 

The above pivotal movement is performed with 
the handle 196 of the miter saw unit 104 being held 
by the operator, and a smaller force is required to 
the operator to hold the miter saw unit 104 since 
the biasing force of the torsion coil spring 158 is 
applied in the direction opposite to the pivotal 
movement and increases as the pivoted angle in- 
creases. 

The pivotal movement of the support member 
103 is stopped through abutment of the stopper 
member 155 of the rotational portion 135 on the 
second stopper bolt 143 when the pivoted angle 
reaches an angle of 45°. Then, the operator turns 
the handle 141 to tighten the nut 137, so that the 
rotational portion 135 is fixed in position relative to 
the support portion 132. Thus, the support member 
103 is kept at the pivoted position. The pivoted 
angle can be appropriately adjusted as desired 
through adjustment of the screwing position of the 
second stopper bolt 143. 

With the support member 103 thus maintained 
at the laterally pivoted position, the operator can 
perform the oblique cutting operation of the work 
by pressing the miter saw unit 104 downwardly 
against the biasing force of the compression spring 
175 through the handle 196. The lower part of the 
saw blade 215 extends downwardly from the plate 
107 by substantially the same distance as the 
vertical cutting operation as shown in FIG. 12 when 
the miter saw unit 104 reaches the critical lower 
stroke end determined by abutment of the bolt 178 
of the base portion 168 on the stopper portion 179 
of the bracket 171. 

Since the motor housing 105 extends rightwar- 
dly of the miter saw unit 104 and since the fence 
114 having the insertion holes 130 for mounting the 
vice device 116 thereon is disposed on the same 
side as the direction of extension of the motor 
housing 105, there will be some possibility that the 
vice device 116 cannot be used for fixing the work 
because of the presence of the motor housing 105 
when the support member 104 is at the rightwardly 
pivoted position. However, with this embodiment, 
the holder 115 is mounted on the end portion of 
the work support table 112 disposed on the right 
side, and the position of the holder 115 is adjust- 
able along the guide member 117. The vice device 
116 can be mounted on the holder 115 to fixedly 
press a work W against the holder 115 by tighten- 
ing the tightening screw 127 as shown in FIGS. 12 
and 14. The position of the holder 115 is adjustable 
relative to the guide member 117 according to the 



length of the work W. Further, since the guide 
member 117 is detachably mounted on the work 
support table 112, the guide member 117 can be 
removed from the work support table 112 if it is not 
5 required, so that an improved operability is ob- 
tained. 

Another oblique cutting operation performed by 
pivoting the support member 103 from the vertical 
position in the leftward direction or the opposite 

70 direction of the above oblique cutting operation will 
now be explained. Firstly, the operator turns the 
handle 141 so as to release the rotational portion 
135 from the support portion 132 in the same 
manner as the above cutting operation. Then, the 

15 operator pushes the miter saw unit 104 leftwardly 
or pivots the support member 103 in the coun- 
terclockwise direction (direction B) in FIG, 16 
through the handle 196 while the stopper mecha- 
nism 146 is kept in position. Although, as de- 

20 scribed above, the moment of the miter saw unit 
104 in the clockwise direction (direction A) is ap- 
plied to the support member 103 at the vertical 
position shown in FIG. 16, substantial part of such 
moment is counterbalanced by the biasing force of 

25 the torsion coil spring 158 in the opposite direction. 
Therefore, a smaller force is required for the oper- 
ator to pivot the support member 103. Further, after 
starting the pivotally movement, the gravity center 
of the miter saw unit 104 including the support 

30 member 103 as well as the motor housing 105 
soon reaches the position directly above the sup- 
port shaft 133 of the support portion 132, or the 
miter saw unit 104 soon reaches the neutral posi- 
tion. When the miter saw unit 104 further pivots 

35 from the neutral position, the moment of the miter 
saw unit 104 including the support member 103 is 
converted to be applied in the counterclockwise 
direction (direction B) or the pivoting direction. At 
the same time therewith, the torsion coil spring 1 58 

40 applies the force in the opposite direction of the 
pivoting direction and the force of the torsion coil 
spring 158 increases as the pivoted angle in- 
creases. Therefore, because of the such biasing 
force of the torsion coil spring 158, during the 

45 pivotal operation, a smaller force is required for the 
operator to support the miter saw unit 104 through 
the handle 196 as is the case of the rightward 
pivotal operation. On the other hand, during the 
pivotal movement of the support member 103, the 

so stopper pin 145 of the stopper mechanism 146 
slidably moves along the abutting surface 132a of 
the support portion 132. 

The pivotal movement of the support member 
103 is stopped through abutment of the stopper 

55 member 155 of the rotational portion 135 on the 
third stopper bolt 144 when the support member 
103 has been pivoted by an angle of 45 Then, 
the operator turns the handle 141 to tighten the nut 
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137, so that the rotational portion 135 is fixed in 
position relative to the support portion 132. Thus, 
the support member 104 is maintained at the 
leftwardly pivoted position, and the oblique cutting 
operation can be performed by pressing the handle 
196 of the miter saw unit 104 downwardly against 
the biasing force of the compression spring 175. 
The pivoted angle can be appropriately determined 
by adjusting the screwing position of the third 
stopper bolt 144 as is the case of the rightward 
pivoting operation, and the lower part of the saw 
blade 215 extends into the base 102 from the plate 
107 by substantially the same distance as that of 
the vertical cutting operation when the miter saw 
unit 1 04 reaches the critical lower stroke end. 

With the miter saw 1 01 of this embodiment, as 
described in connection with FIG. 13, a plurality of 
parallel lines 109 are drawn on the plate 107 in the 
longitudinal direction thereof. As for the miter saw 
101 of the type as described above, the cut-out 
recess 107a is not formed on the plate 107 at the 
first time but is formed at the working place by 
cutting the plate 107 by the saw blade 215 through 
vertical cutting operation with the support member 
103 positioned vertically relative to the base 102. 
For the cutting operation of the work, the position- 
ing of the work relative to the base 102 is then 
performed with reference to the cut-out recess 
107a thus formed in such a manner that the inked 
line drawn which may be drawn on the work is 
positioned to correspond to the position of the saw 
blade 215. However, the cut-out recess 107a be- 
comes to have a broader width by the oblique 
cutting operation with the support member 103 
laterally pivoted relative 'to the vertical position. 
Therefore, it becomes difficult to position the work 
in such a manner that the inked line correctly 
corresponds to the cutting position by the saw 
blade 215 with reference to such broadened cut- 
out recess 107a. In this embodiment, the lines 109 
are previously drawn on the plate 107, and there- 
fore, the work can be positioned in such a manner 
that the inked line exactly corresponds to the cut- 
ting position by the saw blade 215 with reference 
to either of the lines 109 if the operator calculates 
the distance between the lines 109 and the cutting 
position by the saw blade 215 when the cut-out 
recess 107a is formed at the first time. 

(THIRD EMBODIMENT) 

A third embodiment of the present invention 
will now be explained with reference to FIGS. 21 to 
25. The construction of the third embodiment is the 
same as the second embodiment excepting the 
mechanism for determining the pivotal position of 
the rotational portion 135 of the support member 
103 relative to the support portion 132 of the brack- 



et 131 of the turntable 106. Therefore, drawings or 
an explanation for the construction other than that 
concerned with the mechanism for determining the 
pivotal position are omitted. Further, in FIGS. 19 to 
5 25, the same parts as the second embodiment are 
labeled by the same numeral as the second em- 
bodiment and an explanation of the same parts are 
omitted. 

Referring to FIG. 21, a substantially fan-shaped 

70 lever 197 is pivotally supported by the support 
shaft 133 at a position between the sleeve 136a of 
the rotational portion 135 and the sleeve 156a of 
the support portion 132. As shown in FIG. 21, an 
engaging portion 199 is integrally formed with the 

75 outer end of the lever 197 in the counterclockwise 
direction (direction B) and extends substantially 
radially therefrom. An engaging projection 198 is 
integrally formed with the inner wall of the support 
portion 132 and protrudes substantially vertically 

20 downwardly therefrom for engagement with the en- 
gaging portion 199. A hook portion 201 is integrally 
formed with the lateral side of the lever 197 in the 
circumferential direction and is disposed adjacent 
the engaging portion 199. The hook portion 201 is 

25 bent in the axial direction of the support portion 
132 for engaging one end of a tension coil spring 
200. A hook shaft 202 is integrally formed with the 
rotational portion 135 for engaging the other end of 
the tension coil spring 200 and extends in the axial 

30 direction toward the support portion 132. As shown 
in FIG. 21, the hook shaft 202 is positioned on the 
same level as the hook portion 201 of the lever 197 
when the support member 103 is at the vertical 
position. Further, at the vertical position, the ten- 

35 sion coil spring 100 biases the support portion 132 
in the counterclockwise direction (direction B) in 
FIGS. 21 and 22 or the direction opposite to the 
moment in the clockwise direction (direction A) 
applied by the miter saw unit 104. When the sup- 

40 port member 103 further pivoted by a small angle 
in the counterclockwise direction (direction B) to 
reach the neutral position where the gravity center 
of the miter saw unit 104 including the support 
member 103 is positioned directly above the sup- 

45 port shaft 33, the biasing force of the tension coil 
spring 200 is no more applied to the support por- 
tion 132 as the case of the second embodiment. 

A left stopper bolt 203 and a right stopper bolt 
204 corresponding to the second stopper bolt 143 

so and the third stopper bolt 144 of the second em- 
bodiment, respectively, are screwed into the sup- 
port portion 132. As shown in FIG. 21, the left 
stopper bolt 203 is displaced in the axial direction 
toward the rotational portion 135 relative to the 

55 right stopper bolt 204. A stopper member 205 
corresponding to the stopper member 155 of the 
second embodiment is integrally formed within the 
lower part of the rotational portion 135 and extends 
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into the support portion 132. The stopper member 

205 performs the same function as the stopper 
member 155 to determine the laterally pivoted po- 
sition through abutment on either of the end por- 
tions of the left stopper bolt 203 and the right 
stopper bolt 204. 

In this third embodiment, a stopper mechanism 

206 utilizing the left stopper bolt 203 is provided 
for determining the vertical position of the support 
member 103. The stopper mechanism 206 will now 
be described. 

As shown in FIG. 21, a guide sleeve 208 is 
integrally formed with the lower part of the rota- 
tional portion 135 and is disposed therewithin. The 
guide sleeve 208 extends in the axial direction and 
is positioned adjacent the stopper member 205 in 
the clockwise direction. A stopper shaft 207 having 
a rectangular configuration in section is slidably 
received within the guide sleeve 208. An oper- 
ational rod 209 is threadably engaged with the 
forward portion of the stopper shaft 207. The rear 
end of the operational rod 209 extends outwardly 
from the rotational portion 135 and includes a 
spherical operational knob 210 fixed thereto. A 
compression coil spring 21 1 is disposed within the 
guide sleeve 208 and is fitted around the oper- 
ational rod 209. The compression spring 211 
serves to normally bias the stopper shaft 207 to- 
gether with the operational rod 209 in the forward 
direction. Thus, the stopper shaft 207 is normally 
kept by the biasing force of the compression spring 
211 at an extended position where the operational 
knob 210 abuts on the outer surface of the rota- 
tional portion 135. At the extended position, a for- 
ward portion 207a of the stopper shaft 107 serves 
to abut on the end portion of the left stopper bolt 
203 as shown in FIG. 23. The forward portion 207a 
is enlarged relative to the other portion of the 
stopper shaft 207, so that the forward portion 207a 
abuts on the forward end of the guide sleeve 208 
when the operator pulls the operational knob 210 
rearwardly against the biasing force of the com- 
pression spring 211 as shown by a dotted line in 
FIG. 21 . The stopper shaft 207 thus retracted may 
not be interfered with the left stopper bolt 203 as 
well as a mounting portion 212 of the left side 
stopper bolt 203 when the support member 103 is 
pivoted. Further, the mounting portion 212a in- 
cludes a protrusion 21 2a formed on the side of the 
clockwise direction thereof and extends in the cir- 
cumferential direction. The function of the protru- 
sion 212a will be explained later. 

The operation of the third embodiment will now 
be explained. When the support member 103 is at 
the vertical position, the engaging portion 199 is in 
engagement with the engaging projection 198 of 
the support portion 132. On the other hand, as 
described above, the tension coil spring 200 biases 



the rotational portion 135 in the counterclockwise 
direction (direction B) against the moment of the 
miter saw unit 104 in the clockwise direction 
(direction A). At this stage, by the moment of the 

5 miter saw unit 104 in the direction A which sur- 
mounts the biasing force of the tension coil spring 
200, the forward portion 207a of the stopper shaft 
207 abuts on the end portion of the left stopper 
bolt 203 as shown in FIG. 23, so that the vertical 

w position of the support member 103 is determined. 
The rotational portion 135 is fixed in position rela- 
tive to the support portion 132 through turning 
operation of the handle 141 as is the case of the 
second embodiment, and the vertical cutting opera- 

75 tion can be performed in the same manner as the 
second embodiment. 

In order to perform the oblique cutting opera- 
tion with the support member 103 pivoted in the 
rightward direction (direction A), the operator op- 

20 erates the handle 141 to release the rotational 
portion 135 from the support portion 132. The 
operator subsequently pulls the operational knob 
210 of the stopper shaft 217 of the stopper mecha- 
nism 206 rearwardly, so that the forward portion 

25 207a of the stopper shaft 207 is moved away from 
the position for abutment on the left stopper bolt 
203. Then, the support member 103 automatically 
pivots rightwardly by the moment of the miter saw 
unit 104 in the direction A. As the support member 

30 103 is thus pivoted, the distance between the hook 
portion 201 of the lever 197 and the hook shaft 202 
of the rotational portion 135 becomes larger, so 
that the biasing force of the tension coil spring 200 
in the opposite direction of the pivotal movement 

35 increases as the pivoted angle increases. There- 
fore, a smaller force is required for the operator to 
support the miter saw unit 104 through the handle 
196. Further, when the support member 103 is thus 
pivoted, the stopper shaft 207 of the stopper 

40 mechanism 206 is moved to a position on the rear 
side of the mounting portion 212 in the axial direc- 
tion. Therefore, when the operator releases the 
operational knob 210, the forward portion 207a of 
the stopper shaft 207 abuts on the rear surface of 

45 the mounting portion 212 and the forward portion 
207a slidably moves along the rear surface as the 
pivotal movement. Thus, the pivotal movement of 
the support member 103 can be smoothly per- 
formed without being prevented by the stopper 

so shaft 207. 

The pivotal movement of the support member 
103 is stopped when the lateral surface of the 
stopper member 205 abuts on the end portion of 
the left stopper bolt 203. TTien, the operator turns 

55 the handle 141 to fix the rotational portion 135 in 
position relative to the support portion 132, so that 
the oblique cutting operation can be performed 
with the support member 103 pivoted in the right- 
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ward direction. As the pivotal movement occurs, 
the stopper shaft 207 of the stopper mechanism 

206 moves beyond the mounting portion 212 of the 
left stopper bolt 203 in the clockwise direction to 
some extent. However, the projection 112a is 
formed with the mounting portion 212, and there- 
fore, the forward portion 207a of the stopper shaft 

207 is kept in abutment on the projection 112a and 
may not be returned to the extended portion. 

For the oblique cutting operation with the sup- 
port member 103 pivoted in the leftward direction 
(direction B), the operator operates the handle 141 
to release the rotational portion 135 from the sup- 
port portion 132. The operator then pivots the miter 
saw unit 104, which is in the vertical position, 
leftwardly against the moment of the miter saw unit 
104 with the aid of the biasing force of the tension 
coil spring 200. The biasing force of the tension 
coil spring 200 is no more applied when the sup- 
port member 103 is pivoted beyond the neutral 
position, and thereafter pivotal operation is per- 
formed with the operator supporting the miter saw 
unit 104 through the handle 196 without the aid of 
the biasing force. During the pivotal movement, the 
stopper shaft 207 of the stopper mechanism 206 
passes through the lower space within the support 
portion 132 formed between the left stopper bolt 
203 and the right stopper bolt 204. Since there 
exists no parts in the lower space which may 
prevent movement of the stopper shaft 207, it is 
not required to pull the operational knob 210 of the 
stopper mechanism 210 for this pivotal operation. 

The pivotal movement of the support member 
203 is stopped when the lateral surface of the 
stopper member 105 abuts on the end portion of 
the right stopper bolt 204 as shown in FIG. 25. 
Then, the operator turns the handle 141 to fix the 
rotational portion 135 in position relative to the 
support portion 132, so that the oblique cutting 
operation can be performed with the support mem- 
ber 103 pivoted in the leftward direction. 

While the invention has been described with 
reference to preferred embodiments, it is to be 
understood that modifications or variation may be 
easily made without departing from the spirit of this 
invention which is defined by the appended claims. 

Claims 

1. A miter saw comprising: 

a base on which a work is placed; 

a miter saw unit supporting a saw blade 
and having a motor for rotatably driving said 
saw blade; 

a support mechanism for supporting said 
miter saw unit relative to said base in such a 
manner that said miter saw unit is both verti- 
cally and laterally pivotable; 



a position determining mechanism for se- 
lectively determining the position of said saw 
unit at any of positions including a vertical 
position where said saw blade is positioned 
s substantially vertically relative to said base, 

and leftward and rightward pivoted positions 
where said saw blade is inclined laterally 
leftwardly and laterally rightwardly from said 
vertical position by a predetermined angle, re- 
10 spectively; 

said position determining mechanism in- 
cluding movable side stopper members and 
fixed side stopper members on which said 
movable side stopper members abut, respec- 
ts tively, said movable side stopper members 
being mounted on a movable member which 
pivots laterally with said miter saw unit, said 
fixed side stopper members being mounted on 
a fixed member which is non-laterally pivotally 
20 movably mounted on said base, said movable 
side stopper members abutting on their cor- 
responding said fixed side stopper members 
when said miter saw unit is at said vertical 
position and at said leftward and rightward 
25 pivoted positions, respectively. 

2. The miter saw as defined in claim 1 wherein 
said position determining mechanism is op- 
erable to adjust the abutting positions of said 
30 movable side stopper members to their cor- 

responding said fixed side stopper members, 
respectively. 

3- The miter saw as defined in claim 1 wherein 
35 one of said movable side stopper members for 

determining said vertical position is operable to 
move between a first position and a second 
position, said one of said movable side stopper 
members at said first position is in abutment 
40 on corresponding one of said fixed side stop- 

per members when said miter saw unit is at 
said vertical position, and said one of said 
movable stopper members at said second po- 
sition is kept not to abut on said corresponding 
45 one of said fixed side stopper members so as 

to permit the lateral pivotal movement of said 
miter saw unit. 

4. The miter saw as defined in claim 3 wherein 
so said fixed side stopper members are spaced 

from each other in a circumferential direction 
around the lateral pivoting axis, and said mov- 
able side stopper members abut on their cor- 
responding said fixed side stopper members in 
55 the circumferential direction, respectively. 

5. The miter saw as defined in claim 4 wherein 
said movable side stopper members for deter- 
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mining said laterally leftwardly and rightwardly 
pivoted positions are integrally formed as one 
lateral stopper, said lateral stopper is posi- 
tioned at a middle position between corre- 
sponding said fixed side stopper members in 
tile circumferential direction when said miter 
saw unit is at said vertical position, and said 
lateral stopper includes abutting surfaces on 
both end portions in the circumferential direc- 
tion for abutting on said corresponding fixed 
side stopper members, respectively. 

6. The miter saw as defined in claim 4 wherein 
one of said fixed side stopper members for 
determining said vertical position includes a 
pair of left and right vertical stoppers spaced 
from each other in the circumferential direc- 
tion, said one of said movable side stopper 
members for determining said vertical position 
is operable to selectively abut on either of said 
pair of vertical stoppers. 

7. The miter saw as defined in claim 6 wherein 
said one of said movable side stopper member 
for said vertical position includes a lever pivot- 
ally movable relative to said movable member, 
between two abutting positions for abutment 
on said vertical stoppers, around an axis which 
is in parallel with the lateral pivotal axis of said 
miter saw unit. 

8. The miter saw as defined in claim 7 wherein a 
mechanism is provided for selectively fixing 
said lever at said abutting positions. 

9. The miter saw as defined in claim 4 wherein 
said movable side stopper member for said 
vertical position includes a stopper pin for 
abutment on corresponding said fixed side 
stopper member, a biasing means for normally 
biasing said stopper pin in a direction to an 
abutting position for abutment on correspond- 
ing said fixed side stopper member, and op- 
eration means operable by an operator to 
move said stopper pin away from the abutting 
position. 

10. The miter saw as defined in claim 9 wherein 
said stopper pin is permitted to be pivoted 
relative to said movable member, between said 
abutting position and a position away from said 
abutting position, around an axis which is in 
parallel with the lateral pivotal axis of said 
miter saw unit. 

11. The miter saw as defined in claim 4 wherein 
said movable side stopper member for said 
vertical position is movable relative to said 



movable member, between an abutting posi- 
tion on corresponding said fixed side stopper 
member and a position away from said abut- 
ting position, in an axial direction which is in 
5 parallel with the lateral pivotal axis. 

12. The miter saw as defined in claim 4 wherein 
one of said fixed side stopper members for 
said laterally pivoted positions serves as said 

w fixed side stopper member for said vertical 

position. 

13. The miter saw as defined in claim 2 wherein 
said fixed side stopper members are bolts 

75 screwed into said fixed member, each of said 

bolts include an end portion for abutment of 
corresponding said movable side stopper 
member thereon. 

20 14. The miter saw as defined in claim 1 wherein 
said support mechanism includes means to 
releasably fix said miter saw unit at said verti- 
cal position and said laterally leftwardly and 
rightwardly pivoted positions. 

25 

15. The miter saw as defined in claim 1 wherein 
said support mechanism includes a support 
member interposed between a support portion 
of said base and said miter saw unit, said 

30 support member is pivotal ly connected to said 

support portion through first connecting means 
for the lateral pivotal movement of said miter 
saw unit, and said miter saw unit is pivotally 
connected to said support member through 

35 second connecting means for the vertical piv- 

otal movement of said miter saw unit. 

16. The miter saw as defined in claim 15 wherein 
said support portion and said support member 

40 include said fixed member and said movable 

member, respectively, and said first connect- 
ing means is interposed between said fixed 
member and said movable member. 

45 17. The miter saw as defined in claim 16 wherein 
said first connecting means includes a horizon- 
tal support shaft and a sleeve slidably fitted on 
said support shaft, said support shaft is moun- 
ted on said fixed member, said sleeve is 

so mounted on said movable member, and said 

fixed member and said movable member have 
substantially cylindrical configurations, respec- 
tively, and are disposed coaxially with each 
other. 

55 

18. The miter saw as defined in claim 15 wherein 
said support member includes a slide bar 
which is slidably mounted said support mem- 
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ber, and said second connecting means is 
interposed between said slide bar and said 
miter saw unit. 



w 



15 



20 



25 



30 



35 



40 



50 



55 



18 



EP 0 570 904 A1 




19 



EP 0 570 904 A1 




20 



EP 0 570 904 A1 




21 



EP 0 570 904 A1 




EP 0 570 904 A1 




23 



EP 0 570 904 A1 




FIG. 6 



24 



EP 0 570 904 A1 




53a 



FIG.7 



25 



EP 0 570 904 A1 




EP 0 570 904 A1 




EP 0 570 904 A1 




28 



EP 0 570 904 A1 




29 



EP 0 570 904 A1 




30 



EP 0 570 904 A1 



112 




w— 



FIG.13 



31 



EP 0 570 904 A1 




FIG. J 4 



32 



EP 0 570 904 A1 




FIG. 75 



33 



EP 0 570 904 A1 




, 106 



FIG. J 6 



34 



EP 0 570 904 A1 




FIG. 17 



35 



EP 0 570 904 A1 




FIG. 18 



36 



EP 0 570 904 A1 




FIG. W 



37 



EP 0 570 904 A1 




EP 0 570 904 A1 




39 



EP 0 570 904 A1 




EP 0 570 904 A1 




Fl G. 23 



41 



EP 0 570 904 A1 




FI G. 24 



42 



EP 0 570 904 A1 




EP 93 10 8058 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



CkattMofd 



, where appropriate. 



CLASSIFICATION OF TW 
APPUCAIION Obi. CLS ) 



0,A 



DE-A-2 050 610 (C0STRU2I0NI ELETTR0 
NECCANICHE CEM SPA) 

* page 8, line 16 - page 12, line 11 * 

* figures 1-4 * 

FR-A-1 135 035 (DCMURGER &CIE) 

* page 1, right column, line 39 - page 2, 
left column, line 13; figures 4,5 * 

DE-A-3 737 814 (HITACHI K0KI HARAMACHI 
CO LTD) 

* column 5, line 43 - column 6, line 8 * 

* column 6, line 40 - line 44 * 

* figures 4,5,9,17,19 * 

DE-A-2 321 020 (HASCH INENFABRIK G0TTH0LD 
HAFFNER) 

* page 5, line 25 - line 34; figure 1 * 

PATENT ABSTRACTS OF JAPAN 

vol. 4, no. 92 (H-18)(574) 3 July 1980 

& JP-A-58 048 518 ( N. HIMURA ) 7 April 

1980 

JP-U-63 049 901 (...) 



The present sesrcti resort 



t -trmwn op for all 



B23D45/04 

B27B5/20 

B27B5/29 



TECHNICAL FIELDS 
H.CL5) 



B23D 
B27B 



THE HAGUE 



DatBflf CNOOataMaf OM MM 

27 AUGUST 1993 



M0ET H.J.K. 



CATEGORY OF CITED DOCUMENTS 



T : theory or principle 



X : pvttafarty reJevuf if trnkm 
Y : portk&brty nknmt if combtami 

ODCSOKBt Of HM SUM Ott 

A : tecfaootogkil bockgroooi 
O : nofr-wrtltai ilsdonre 
P:tecme«^e4ocineoC 



DOaaCflMBj 



g tbe tarnation 



tbefmogiate 

■cat dtol in tb« ipplic olto i 
dtMl for other reasons 



rofthes 



